Sesquiterpene lactone parthenolide, an inhibitor of IkappaB kinase complex and nuclear factor-kappaB, exerts beneficial effects in myocardial reperfusion injury.
Sesquiterpene lactones are extracts of common medicinal Asteracae plants used in folk medicine for their anti-inflammatory activity. Recently, in vitro studies have shown that these compounds may interfere with pro-inflammatory gene regulation. This study examines the effects of parthenolide, a sesquiterpene lactone, in experimental myocardial ischemia and reperfusion. Myocardial injury was induced in rats by 30 min occlusion and 120 min reperfusion of the left coronary artery. Parthenolide (250 or 500 microg/kg) or vehicle (0.05% Tween 80, 1 mL/kg) was administered intraperitoneally 10 min before reperfusion. In vehicle-treated rats, ischemia and reperfusion caused myocardial injury, as evaluated by infarct size, serum levels of creatine phosphokinase and by histological examination. Elevated tissue levels of myeloperoxidase activity were indicative of a significant infiltration of neutrophils. This event paralleled the occurrence of oxidative damage, as evaluated by a marked increase in tissue malondialdehyde levels. These inflammatory events were preceded by activation of the IkappaB kinase complex (IKK) and partial disappearance of inhibitor-kappaBalpha (IkappaBalpha) in the cytosol and translocation of the nuclear factor-kappaB (NF-kappaB) to the nucleus, as early as 15 min after reperfusion. Administration of parthenolide ameliorated myocardial injury, lowered serum creatine phosphokinase activity, and reduced neutrophil infiltration and the subsequent oxidative damage. These beneficial effects were associated with inhibition of IKK activity, enhanced stability of IkappaBalpha, and inhibition of nuclear translocation of NF-kappaB. The results of this study suggest that parthenolide may be beneficial for the treatment of reperfusion-induced myocardial damage by inhibition of the IKK/NF-kappaB pathway.